Introduction
Tu Guizhang [1] proposed by using 2 2 × Lie algebras a scheme for generating integrable Hamiltonian hierarchies of evolution equations which was called the Tu scheme [2] . Under the frame of the Tu scheme, many interesting integrable Hamiltonian hierarchies and some corresponding properties were obtained, such as the consequences in [2] [3] [4] [5] [6] [7] [8] . Tu and Meng [9] employed the 2 2 × Lie algebra with the commutative relations * Corresponding author; e-mail: springing007@126.com, zyfxz@cumt.edu.cn [ , ] 0, [ , ] , [ , ] , [ , ] , [ , ] , [ , ] , l l l l l l l l l l l l l l l l l l == = − = − = = − to construct an integrable model which could be reduced to the Levi hierarchy, D-AKNS hierarchy and TD hierarchy.
In the paper, we want to introduce two types of block-matrix Lie algebras for which a united integrable model of the Levi hierarchy and the AKNS hierarchy is obtained. Again, the integrable model is further reduced to two different integrable couplings of the Levi hierarchy, one of them is reduced to the standard heat equation , another one can give a special Newell-Whitehead equation, however, the Newell-Whitehead equation is not integrable, which is an interesting fact.
Two Lie algebras
Tu [1] detailed the Lie algebras for generating the integrable Hamiltonian hierarchies. Based on this, we first present the known simple algebra which consists of the following 2 2 × matrices , , , , with the commutative relations   1  2  1 2  2 1  2  1 3  3  1  4  2  3  1  4 [ , ]
, [ , ] ,
[ , ] 0,[ , ] , h h h h h h h h h h h h h h
h h =− = = − = = − A loop algebra of the above Lie algebra is defined as
where
From the above 2 2 × matrices, we introduce the following Lie algebra where   3  1  4  2  1  2  3  4  5  3  1  4  2   0  0  0  0  0  ,  ,  ,  ,  ,  0  0 with the commutative relations   1  2  1  3  3  1  4  4  2  3  3  2  4  4  3  4  1  2 [ 
It is easy to see that 1 G is a loop algebra, where ( ) 1 5G n f = is a pseudo-regular, and satisfies the following properties (i) 1 5 5 ker ad ( ) im ad ( ), [ , ] 0,
A corresponding loop algebra is defined as
where 
An expanding integrable model of the Levi hierarchy and some reductions
Consider an isospectral Lax pair by the loop algebra , , : (1) ( 6  3  7  2  8  3  2  2  2  3  3 2 ,
The equations (6) are local solvable. If set
.
By following the approach presented in [1] , we can find that 6  ,  2  8  2  2  2  2  1  2  1  ,  7  7  2  3  2  2   1  3  1  ,  8  4  1  1  ,  3  3 gives rise to the following integrable hierarchy 
Therefore, Eq. (8) is a united integrable model of the Levi hierarchy and the AKNS hierarchy, and it is different from the united integrable model given by Tu and Meng [9] . If take 1   3  2  1  2  6 2 , , 
. t n n n n t n n n n t n n n n n t n n n n n 
t n x n n n x n x t n x n n n x n x t n x n n n
According to the theory on integrable couplings [7, 8] 
the above J and L reduce to the case of the AKNS hierarchy.
Another expanding integrable model of the Levi hierarchy and some reductions
Consider an isospectral problem by the loop algebra 2 G  as follows , , we can obtain that 
